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-Followin- is the translation of an article by 1 UL2 J)b.Z. ,i. -bidov, Doctor of .iedical Sciences, and .. L
Zakirov, Ye. F. Kalinina, and ,iA. .- bdusamtatov, ut.]UL- JL~)Candidates of .Iedical Sciences, from tae Laboratory _

of Vacdine Strain Genetics of the Tashkent Scientific-
Research Institute of Vaccines and )era, published in
the Russian-language periodical tied. Zhur. Uzbek.
(IAIedical Journal of Uzbekistan) 11:41--44, 1967._/

itt the present time it is feasible under laboratory conditions
to cross coliform bacteria with dysenteric bacilli. "eie - ,iuuioer
of features of coliform bacteria may be conveyed to dysentevic
bacilli. However, tnis problem has been studied little (otenzel).
Its solution has significance for clearing up the iaecnanism of for-
mation of atypical cultures.

The purpose of the present work is tne isolation of enetic
recombinants from the urinary bladder of guinea )igs anu tiie inzes-
tines of white mice by means of crossing coliform ifr strains with
Shigella flexneri and studying their biochemical, serological, and
pathogenic properties, and also type of nourishment and streptomycin
resistance.

,ns donors we used strains Hfr i (S+B - T 6 S TlS Lac+-Gal+-),

Hfr H (a+• -), ifrC (A+me - Lac+Gal), Qerived from •. coli -- 12.
They are all sensitive to streptomycin, lactose positive, auxotromnic
mutants.

A4- presence of prophage; 31 - incapable of syntnesizing

thiamine; TlS T 6 s - sensitivity to phages T1 and T 6 ; Gal+ - fermenta-

tion of galactose; - - absence of prophage; mi - incapable of
synthesizing methionine; S- resistant to streptomycin; Lac+ -

fermentation of lactose.

i-s the receptors we used 5 strains of ohigellu flexneri wnica
had oeen stored under laboratory conditions for 3 years and 14 struins
(560, 567, 569, 740, 836, 840, 841, 851, 871, 875, 885, 893, 2760)
which were freshly isolated from patients with dysenteiT. 2nese
strains were prototrophic, streptomycin resistant, and did not
ferment lactose.

Crossing of coliform bacteria with 6higella floxneri under
artificial conditions was done by the method of Lederoerg, whicii was
described in detail in the work by e. i. fekhov and a. A. -bidova.
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,.s tc, selective medium vie usud tne minimal medium v-nich is
used in .vork -aith auxotiophic mutants (Ledorberg). it incluucs zae
follo'ai. components: K2 '104 - 7 g, Kii 2 ?04 - 2 g, 1ab citrate t o .•9
- 0. g, .,7&0 4 -7i 2 0 - 0.1 g, (NH 4 ) 2 60 4 - 1 g, llo lactose, cosin - 0.4 1.,

methyleno blue - 0.065 g, agar Difco - 20 g, distilled water - i,000 •J,
stre.ptomycin - 100 AU/ml. This medium made it possible to selhce
recombinants Lac+ Sr, i.e., fermenting lactose and resistant to sirop-
t o•;;yc i n.

.n addition to th'is, as a control we used the Ploskirev anu indo
;.iedium.

For crossbreeding we usuc tne method of Shteptsel. in an ovac-
uatci urinary bladder we introduced 1 ml of a 16-hour orotn culture
of Snigella flexneri containing 2xlO10 bacteria, in 12 hours, using
tne same method, we introduced Pxl0l0 of shigella bacteria, a v:ashing
of a 16-hour culture, and coliform bacteria -ifrC, found in 1 irl of
meat-peptone broth, in 6 hours tne first samples of urine were taken
wita a sterile catheter and a drop was placed on the surface of tne
floskirev-,ndo selective medium and ground withL a spatula. Then
again 2xlOlO ir.crobial bodies of coliform bacilli AfrC were introduced.
in 24 hours after tne second supcrinfection urine was taken again.

The experiments were repeated once in 3 days. -fter 3 d-ys the
animals were sacrificed by using chloroform vapors, the abdomainal
cavity wus autopsied, and seedings made directly Crom the urinary
bladder. After autopsy of the urinary bladder biopsy specimens were
taken from the damaged wall.

in carrying out the tests we used tne metnou of Shneyder,, ;ormol,
and iaron (1961).

The test mice, weighing 18--20 g, were not fed or oiven anything
to drink for 24 hours. Then, using a needle with metallic olive /?/
on the end vie introduced 0.5 ml of distilled water containing 100 -.U
of streptomycin, 10 AU of erythromycin, and 500 XU of mycostatin.

jkfter 24 hours the mice were divided into groups. Tne ,.Uce of
tne first group were given an 0.5 ml suspension of Shigella flexneri
containing lxl0lO microbial cells, and the mice of the second group
- 0.5 ml of an 18-hour broth culture of n.. coli HfrC containing 2xl0 9

viable bacterial cells. After 24 hours excrement was seeded on the
rloskirev and •ndo media. Then all the mice were nourished wita sus-
pensions of tae mutual parent culture.

Samples were taken after every 4 hours for 24 hours. After tais
feces were seeded for 6 days once every 24 hours. 4laterial taken from
the intestines was emulsified in physiological solution and 0.1 ,a
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was seeded on selective medium ana incubated for 6 days at 670.

Recombinants appeared on the selective medium on trc fuurtii day.

-reliminary crossinG of coliform bacilli was conducted under
artificial conditions. For tae tests we used 3 strains of collioni'
bacteria and 5 of Shigella flexneri vwaich iad been stored for a lon,
tine under laboratory conditions.

Data of the tests, wnica were repeated 8 times, are )resented

in tne Table.

Table

Data of fertile combinations of strains of dysenteric bacteria witn

various Hfr strains

TI UMl T,•,HOCTh irtom6milstunli 3inmaoso
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bacter24ia 1fC itr 3 - n f ÷cosdwt hglafenr

2047 13 5 A
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oey0 (a) ..o. of strain of dysenteric bacteria; (b) rertility of

combinations of donors and receptors; (c) Strain of coliform bacilli*

jis can be seen from trie t~able, all the strains of coliform
bacteria HfrC, Hifr H- Xj, and i-fr 2!f crossed with 6hig~ella flexneri
Ao, 2044 and 2047. The HfrC strain of coliform bacteria when crossed
with Shigella flexneri iAo 2050 produced a greater number of recombi-

nants than with strain Nio 2055. Shigella flexneri strain oo 3534

did not cross with one of the donors.

The resulting showed that strains of Shigella flexneri whict-

had been stored under laboratory conditions for more than .3 years

possessed the capacity to cross with coliform bacteria. Out of 5

dysenteric strains only one did not display this ability.

Of the various crosses 39 genetic recombinants were obtained.

All the resulting recombinants were prototrophic ana streptomycin
resistant.

An investigation of bioonemical properties showed tnat\tne

recombinants fermented lactose, i.e., inherited tnis property from

the donors.
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investigation of the serological properties of tne ruconroinants
snowed tnat thiey are agglutinated by adsorbed r'lexneri seruim.

'- (uinea pi,_s we checked tne jathogenic proporties o" tO ienitial
cultures of SniL;ella flexneri and g3enctic recomioinants aitui Lb,.#,
of a 'erato-conjunctival test. It was established tnat nonu of 01 ,,u•
*6ossessed pathogenic properties. This may oe explained by t.ic ,.ro-
longed storage of the strains under laboratory conditions. The
lowe3ring: of pathogenic properties in streptomycin rusisu-nt dysenteric
cultures was pointed out by Stenzel in his work, ana i, proposed its
use for the crossing of the more pathogenic strains of Shigella
flexneri.

&or this purpose we obtained 32 freshly isolated strains from
dysentery patients from the bacteriological laboratory of tae Kuybysnev
Region of tne city of Tashkent and from the sanitary-epidemiological
station of the Central jisian Railroad. Out of the 32 cultures we
selected 14 lactose negative and streptomycin resistant. 3y means of
crossing them under artificial conditions with the 14 freshly isolated
strains of 6higella flexneri we obtained 14 recombinants: from the
cross :ifr CX2730 - 12 and from the cross .ifr CX569 - 2. ill of these
were prototrophic, lactose positive, and streptomycin resistant.

An investigation of the pathogenic properties of initiai strains
of Shigella flexneri Ao 2730 and 869, isolated from recombinants No 1,
2, and 3 from cross Hfr CX2780, and recombinant 14o 4 from tne cross
:ifr CX669, showed that they possess pathogenic properties.

Thus the resulting data testify that out of tne 14 freshly iso-
lated nhigella flexneri only 2 strains in crosses with coliform bac-
teria .fr produced the growth of genetic recombinants.

zubsequently, using these strains, we set up tests on the crossing
of coliform bacteria with dysenteric in the urinary bladder of guinea
pigs.

In guinea pigs, infected with freshly isolated strains of shigella
flexneri 1o 2730 and 569, we observed a lowering of weight by two
times, a lowering of appetite, and transient non-retention of urine.

Six hours after the administration of coliform bacteria ifr C
in the urinary bladder of a guinea pig urine was taken from it with a
sterile catheter.

Then a drop of urine was placed on the surface of selective
medium, and on the fourth day of incubation at a tem.per.ture of 370
two recombinants were isolated from a cross of Hfr CX2730. Both re-
combinants fermented lactose with the formation of acid without gas
and were prototrophic and streptomycin resistant.
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-. vest igation of the serolo ical properties of tae reco;.ibincants
and t~ii i,.itiul cultures siiowed tuat tue recombinants were agg1utinrted
by adsorbed flexneri serum, but in comparison wita tile ifnitial cultuare
of 6hi-ella flexneri lost the type and sub-type antigens. tt tie sane
time -roup antigens were replaced with 7.8 for 3.4.

.. study of t:ie relationship of recomninants of Shi,;ella flexnuri

to phases ; , T 2 , and T6 snowcd that the rocombinants ýnxicritcd L

sensitivity to tulese phages from tile coliform bacteria.

6ubsequently we crossed the coliform bacteria witn Lhigella
flexneri in tie intestines of white mice, as a result of whicn turee
recombinants were obtained - two from the cross dfr CX2730 ana one
from tne cross lifr CX2050. Tie isolated recombinants were rel-ted
to the prototrophic type of nourishment and were lactose posztive and
streptomycin resistant. It is necessary to note that 2 recombinants
out of 3 were isolated from a cross, inlere as the recipient freshly
isolated dysenteric bacteria were used.

Thus, under laboratory conditions it is possible to cross coliform
bacteria with Shigella flexneri in the body of animals.

For obtaining recombinants under natural conditions it is neces-
sary that the initial cultures possess a high dogree of viability.
•lso necessary are 16-18 hour growth, a lesser number of donors in
comparison with recipients, and no less than 4 hours during wnicn tne
mixed culture is preserved in tne body of animals.

Out of tne 5 resultinG genetic recombinants 4 were isolated from
crosses, wnere as the recipient we used freshly isolatL-d (from patients)
strains of 6higella flexneri.

The isolation of a small number of recombinants durinL the
crossing of coliform bacteria with dysenteric from ouinea pins ana
white mice is explained by the death of the recombinants under the
influence of protective forces of the organism and tae absence of a
full-value laboratory animal, in the intestines of which tne coliform
bacteria iAfr and Shigella could take root to an equal measure.

Thus, the results of our investigations testify to the feasibility
of interspecies hybridization of bacteria in the living organism. They
also make it possible to draw the conclusion that the given mecnanism
partly explains the formation of pathogenic atypical dysenteric
cultures.
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